Purpose. The objective of this review was to critically appraise the literature relating to associations between high-level structural and operational hospital characteristics and improved performance.
Introduction
A key pillar of healthcare reform in Australia, as in other international jurisdictions, is to measure and report hospital performance aimed at driving quality improvement and ensuring transparency and accountability [1, 2] . If associations between hospital characteristics and good performance are well understood, these may inform the design and targets of quality improvement initiatives, which are both effective and cost-effective. Ideally, hospital managers, both clinical and non-clinical, should be aware of those associations that are relevant to their setting, are under their control and are amenable to change. results for strategic planning at the level of hospital managers and governance bodies.
Methods
A structured narrative review was performed due to marked heterogeneity in study methods and choice of performance outcome measurements. The review sought to answer the following questions: † What outcomes have been investigated in studies reporting comparative hospital performance? † What high-level hospital characteristics have been investigated in studies reporting comparative hospital performance? † What is the evidence for associations between highlevel hospital characteristics and improved hospital performance? A pragmatic search approach was adopted. The search strategy focused on identifying multicentre studies in the English language that reported comparative hospital performance in relation to hospital characteristics.
Criteria for study selection
Types of studies. Studies were included if they were systematic reviews or meta-analyses, randomized controlled trials (RCTs), controlled before and after studies or observational studies (cohort and cross sectional) that were multicentre, comparative performance studies.
Types of hospital settings. Studies were included if they were conducted in a hospital (acute or subacute), irrespective of whether the hospitals included residential or community services, as long as all services were managed by a single hospital governance body, such as a hospital board. Studies were excluded if the setting was not clearly defined.
Hospital characteristics of interest. Studies were included if they focused on high-level characteristics relating to hospital structure, governing boards and senior management, either clinical or non-clinical.
Types of performance outcomes. Studies were included if they focused primarily on distal healthcare outcomes such as mortality, adverse events and costs or on intermediate impacts, such as adherence to best practice processes of care and length of stay. For the purpose of this review, performance was required to be 'whole of organization' performance, not performance at the team, departmental or condition specific level within a service.
Study selection was undertaken by 2 independent reviewers, with a third reviewer resolving differences relating to 13 articles
Search strategies
Ovid Medline , CINAHL, The Cochrane Library, proQuest, and PsychINFO databases were searched for articles published between January 1996 and May 2010. Medical subject heading (MeSH) search terms were used as appropriate for all databases. Keyword Quality assessment. The quality of systematic reviews was assessed using the Scottish Intercollegiate Guidelines Network (SIGN) tool [4] and observational studies using the McMaster University tool [5] . The overall quality of each study was then rated as: þþ (well conducted, high quality); þ (moderate quality); or -(low quality). Quality assessment was undertaken by two independent reviewers, with a third reviewer resolving differences for eight articles Data extraction and synthesis. Data on hospital performance outcomes and hospital characteristics were extracted and thematically grouped into domains.
The evidence for associations between hospital characteristics and performance domains was summarized according to consistency of evidence, clinical impact, generalizability, applicability to an Australian setting and overall body of evidence. This data were then integrated to produce evidence statement grades about the association between identified characteristics and healthcare setting performance: Grade A (body of evidence surrounding the association can be trusted to guide practice), Grade B (body of evidence surrounding the association can be trusted to guide practice in most situations), Grade C (body of evidence provides some support for the association but care should be taken in its application) and Grade D (body of evidence is weak and the association must be applied with caution) [6] . 
Results
Over 8000 articles were screened (Figure 1 ). After exclusions, 12 systematic reviews and 47 observational articles, including 57 individual studies were selected for this review.
Hospital characteristics were grouped into three domains: healthcare environment (regulation, financial incentives, market characteristics), hospital structure (network membership, funding or ownership, teaching status, geographical setting, service bed size), hospital operational design (innovativeness, nursing or CEO and non-clinical leadership and management, organizational culture, public reporting, patient safety practices, information technology systems, including computerized physician order entry (CPOE), electronic medical records and decision support, service activity and planning, workforce design including nurse, physician, nonclinical management and staff education and training).
Performance outcomes were grouped into five domains: patient healthcare outcomes (mortality, adverse events, satisfaction and dissatisfaction), financial outcomes ( profitability, efficiency, resource rating, net cash flow, income per bed day, hospital liquidity), human resource outcomes (staff turnover, staff burnout, staff satisfaction), process of care (adherence to best practice guidelines, length of stay, waiting times) and multidimensional performance outcomes (composite aggregated scores, categorization by two or more variables such as 'high quality' and 'low cost').
The results are first presented as a summary of associations between performance domains and hospital characteristics and second as overall associations of each hospital characteristic with hospital performance.
Healthcare performance
Patient healthcare outcomes (Table 1 ). There were 32 papers, including 31 studies that investigated associations between healthcare characteristics and patient outcomes. Of these, there were 2 high and 5 moderate quality systematic reviews [7] [8] [9] [10] [11] [12] [13] and 2 cohort and 23 cross-sectional observational studies (18 undertaken in the USA [14 -31] , 2 in the UK [32] , 2 in Canada [33, 34] and 1 in Europe) [35] . Outcome outcomes reported in these papers included mortality (risk-adjusted mortality, n ¼ 14, death in low mortality DRG, n ¼ 2, failure to rescue, n ¼ 7), adverse events (n ¼ 9) and patient satisfaction (n ¼ 9).
The characteristic associated with the highest level of evidence for a positive association was use of computerized physician order entry (CPOE) (level B) [12, 13, 17, 23] . There was some evidence (level C) to support a positive association between performance and: network membership [20, 21, 24] , service size [16, 20, 21, 24, 29, 31, 34 -36] , nursing leadership [10, 33] , hospital volume [7, 29] and nursing workforce design [8, 16, 20, 21, 27, 36] and patient health outcomes as already described.
Financial outcomes (Table 2 ). There were 20 papers with 18 studies that investigated the associations between healthcare characteristics and financial performance. This included 2 moderate quality systematic reviews [12, 37] [34, 46] ). The financial performance outcomes reported included profitability (10 studies) and efficiency (11 studies). Only one study [46] reported using more than two financial performance domains, nine reported solely on profitability and eight solely on efficiency.
There was level B evidence for a positive association between CPOE and lower cost or more efficient financial performance [12, 23] . There was conflicting evidence for effect of CPOE on length of stay.
Human resource outcomes (Table 3) . Ten studies, including three moderate quality [47 -49] and one low-quality systematic review [50] reported on staff job satisfaction, burnout and turnover rates. There were also six observational studies (two cohort and one cross-sectional from the USA [51 -53] , a cohort study from Japan [54] and two cross-sectional studies from Canada [33] and Belgium [55] of low to moderate in quality that reported on these human resource outcomes.
There was some evidence from the systematic reviews to support a positive association between nursing leadership and job satisfaction [47, 49, 50] . Leadership styles promoting good staff relationships, empowerment and support were associated with increased nurse job satisfaction and reduced nurse turnover [47] . Increased support of nursing staff at work by peers and managers reduced the likelihood of nursing turnover, and interpersonal relationships had a significant impact on nurse job satisfaction [47, 49, 50] . Services that promoted work -life balance and allowed for greater flexibility with work scheduling had lower turnover rates [47] and higher job satisfaction [50] . Consistently heavy workloads (typically defined in terms of nurse hours per day or patient-nurse ratios) were found to increase job tension, decrease job satisfaction and in turn increase the risk of staff turnover [47, 49] . There was limited evidence to suggest that job satisfaction, and turnover rates were associated with higher patient satisfaction [47, 50] .
Overall, there was some evidence (level C) from the systematic review and observational studies to support the positive associations between characteristics of nursing leadership, nursing workforce design, and staff education and training and nurse turnover.
Process of care (Table 4) . Seventeen studies, including one high quality [8] and two moderate quality [12, 37] systematic reviews, one moderate quality cohort study [25] and a further 14 cross-sectional studies (11 USA [15, 17, 18, 23, 25, 28, 56 -62] , one Europe [63] and one UK [45] study, investigated the associations between hospital characteristics and the process of care outcomes. The studies reported on length of stay [8, 12, 18, 23, 25, 57, 59, 63] , adherence to guidelines or clinical process indicators [12, 17, 28, 56, 58 -60, 62] and waiting times for interventions [45] .
A moderate-quality systematic review, without metaanalysis, found there was good evidence that implementation of CPOE systems is associated with improved process of care performance reflected in increased adherence to guidelines. However, there was no clear effect on length of stay [12] . A high-quality systematic review, which included meta-analysis, reported some evidence for a statistically and clinically significant association between nurse staffing levels and length of stay. An increase of one nurse per patient day was associated with a 24% decrease in length of stay in intensive care and a 31% decrease in hospital length of stay for surgical patients [8] .
A moderate-quality systematic review, without meta-analysis, found that hospital care by physicians who provide only inpatient care was generally associated with shorter length of stay when compared with care by physicians who provide both outpatient and inpatient care [37] . A low-quality observational study found no differences in length of stay related to nurse staffing [18] .
Overall with the integration of systematic review and observational studies, there was good evidence (level B) from both systematic reviews and observational studies supporting a positive association between CPOE and adherence to guidelines. There was some evidence (level C) supporting workforce (nursing and physician) service design and length of stay outcomes. There was only one moderate-quality observational study that investigated the characteristics at the level of senior management [45] . In this study, management spending (total managerial staff cost) was associated with lower waiting times for inpatient care but not for outpatient care.
Multidimensional performance assessment. Nine studies (three in the UK and six in the USA), including one moderate-quality systematic review without meta-analysis [64] high-quality [21, 32, 65, 66] , three moderate [20, 28, 65] and two low [27, 61] quality) observational studies investigated a variety of hospital characteristics in relation to performance based on multidimensional outcomes. Overall, there was low-level evidence for associations between hospital characteristics and multidimensional performance, with the exception of financial incentives. There was level C evidence to support the association between financial incentives and multidimensional performance, based on information from a systematic review that included three controlled and five uncontrolled observational studies [64] . Performance was measured in five studies by a composite score for adherence to process of care and in three studies by mortality and adverse event healthcare outcomes. Table 5 provides a summary evidence matrix for each identified hospital characteristic in relation to the performance outcome domains. None of the characteristics within the hospital environment have been investigated across all performance domains. For only one hospital environment characteristic (financial incentives, level C) did the association with performance achieve a body of evidence level (level C) above level D.
Associations with characteristics within the hospital operational domain and health outcomes had the highest body of evidence in the review, particularly for CPOE (level B). No studies reported on physician workforce design and human resource outcomes. Operational characteristics [67] were less likely to have been investigated in relation to multidimensional performance outcomes than environment and structural characteristics.
Discussion
The key findings of this review are that there is a paucity of high-quality quantitative evidence pertaining to associations 
Staff training and education Nil NA, Not applicable (this indicates there was only 1 study contributing to the summary for consistency). þþ good. þ satisfactory.
-Poor.
between high-level hospital characteristics and performance outcomes. For managers, the only characteristic with evidence that can be trusted to support an association with patient health outcomes, financial outcomes and process of care was investment in CPOE, an intervention for which there is some evidence for efficacy in reducing rates of adverse events [68] . Whilst there are reported issues associated with implementing IT solutions, including infrastructure and sustainability costs as well as implementation and human factors issues that may increase the risk of other potential adverse events [69] , current evidence suggests consideration of CPOE should be a priority in healthcare planning, particularly in highly complex hospital units. There is some evidence to support the use of individual electronic decision support systems within defined areas [68] but little evidence relating to the use of these tools in relation to overall service performance was identified and further research is therefore indicated.
There is also some evidence to guide managerial investment in nursing leadership and nursing workforce design. However, there is marked heterogeneity in the way in which associated performance (satisfaction, turnover and burnout) is reported, making interpretation of findings difficult.
Clearly, waiting for high turnover and burnout to manifest is not ideal and is potentially costly for a hospital whilst the utility of using nursing or patient satisfaction as a measure of nursing leadership impact is uncertain. Of equal concern, there is no literature pertaining to the impact of leadership of medical and allied healthcare professional groups-an area which deserves future collaborative research effort with business and social sciences experts.
Unsurprisingly, there is a relationship between workload and adverse outcomes measured in reduced satisfaction and higher nurse staff turnover, whilst flexible self-scheduling promoted satisfaction [47] . However, the term 'workload' is variably and poorly defined limiting the ability to compare studies and outcome assessment focused on staff impacts rather than patient health outcomes. The two systematic reviews that investigated nursing turnover rates and the quality of care found limited evidence to support a relationship, although one reported lower patient satisfaction in high turnover environments [47, 48] . With an increasing emphasis on consumer experience, the data may be of interest to human resource managers and reinforces the need to measure across more than one performance domain. The information pertaining to staff ratios remains difficult to 
NA, Not applicable (this indicates there was only 1 study contributing to the summary for consistency). þþþ excellent. þþ good. þ satisfactory.
generalize at a 'whole of hospital' level as there will be differing needs and issues to consider within different departments and there are existing workforce agreement requirements within countries that do not facilitate change from existing regulations or piloting of innovative models. Further research is also indicated around the role of physician leadership. The evidence to support a positive association of hospitalist care with length of stay suggests a relationship with efficiency but evidence for a relationship with patient healthcare outcomes was inconsistent [37] . Other outcomes such as organizational engagement have not yet been explored, nor have barriers to attracting doctors to hospitalist roles such as financial differentials between public and private practice.
There are a number of limitations to the review. The search strategy was comprehensive but largely focused on health literature and we may have overlooked relevant articles in other business and economic academic journals. There is no agreed taxonomy for defining healthcare characteristics and healthcare performance. It is possible to classify organizational culture as both a characteristic (if looking at its impact on more distal healthcare outcomes) or as an outcome (if viewing this in relation to leadership and management). Therefore, by focusing on high-level service characteristics we have not examined all potential service characteristics that may influence healthcare outcomes, nor have we examined all proximal healthcare impacts.
There was marked heterogeneity and methodological limitations of included systematic reviews and other studies related to definition of and measurement of performance domains. Our review and many of the included systematic reviews included studies that were not RCTs and therefore the results may be subject to significant bias. The associations reported by observational studies cannot be assumed to be causal links. Where regression analyses were undertaken to investigate associations between hospital characteristics and 
performance outcomes, the variance in performance outcomes explained by the characteristics was often low indicating other untested factors were contributing significantly to observed differences. Further, not all studies adjusted for case-mix and only a limited number of studies included adjustment for cluster effects. None of the included studies were undertaken within Australia, thus limiting our ability to generalize results in this jurisdiction. In particular, many of the financial outcome studies investigated environmental characteristics based on US market and network membership that differs from Australian healthcare structures and relationships.
The overall lack of investment in research in this area is manifest in the small numbers of studies identified. This has contributed to the overall low strength of recommendations about individual associations, and lack of reported associations between characteristics such as CEO attributes and performance, findings which are of relevance to all jurisdictions. The limited research base reflects, in part, difficulties in measuring associations between high-level characteristics that are quite removed from more distal healthcare impacts and outcomes. The focus in this review was on quantitative research evidence and consequently characteristics less amenable to quantitative analysis such as CEO roles and also interdependencies between certain characteristics were not ascertainable, as recently discussed in the case studies of Baker et al. [3] .
In conclusion, we have provided hospital managers with a comprehensive summary of quantitative evidence for associations between high-level hospital characteristics and improved performance and some guidance about areas they could consider for prioritization. However, the gaps in knowledge in this area remain profound, and if managers are to allocate resources efficiently and appropriately there needs to be a strategic and an adequately funded research platform developed to improve knowledge about factors influencing hospital performance.
